In 1672, Sir Thomas Willis described a medical condition that caused restlessness and unpleasant sensations in the limbs, mostly during rest periods or before sleep.\[[@ref1]\] However, it was not until three centuries later, in 1945, that Dr. Ekbom provided a detailed description of the disease currently known as restless legs syndrome (RLS) or Willis--Ekbom disease.\[[@ref2]\] Similarly, the diagnostic criteria of RLS were not well established until 50 years later.\[[@ref3]\]

RLS is a chronic sensorimotor neurological disorder affecting mostly the limbs, causing an unpleasant sensation that triggers an irresistible urge to move the affected limb, which provides temporary relief. RLS mostly occurs during rest and at sleep time and can severely affect quality of life by causing chronic insomnia, sleep deprivation, anxiety, depression,\[[@ref4]\] decreased cognition,\[[@ref5]\] and even cardiovascular disorders.\[[@ref6]\]

RLS is classified based on its etiology as primary and secondary, but both types are similar in their clinical presentation.\[[@ref7]\] The primary disease can be familial (25%--75% of cases)\[[@ref8][@ref9]\] and shows autosomal dominant or recessive inheritance, early onset, and slow progression. However, to date, the true etiology of the primary RLS remains unknown. In contrast, secondary cases of RLS develop as the result of a specific disease, factor, or drug. The prevalence of secondary cases depends on the prevalence of the underlying condition. These cases typically have late onset with fast progression and increasing severity over time. Some of the known secondary conditions include iron deficiency anemia, pregnancy, renal failure, and peripheral neuropathy.\[[@ref10][@ref11][@ref12][@ref13][@ref14][@ref15]\]

The overall prevalence of RLS in adults was estimated to be 8.4% of the Saudi general public.\[[@ref16]\] However, an estimated 20%--50% of patients on dialysis were found to suffer from RLS symptoms.\[[@ref17][@ref18]\] Of the numerous epidemiological studies on RLS published locally and globally, most have focused on the prevalence of the cardinal symptoms of RLS and its variation among different geographical areas and sociodemographic variants. Published studies that have assessed and compared primary and secondary RLS with respect to its risk factors and comorbidities are scarce. The aim of this study is to compare primary with secondary RLS in terms of demographic determinants, associated risk factors, and comorbidities.

Methods {#sec1-1}
=======

This study followed a cross-sectional survey on the prevalence of RLS in middle-aged people in the western region of Saudi Arabia.\[[@ref16]\] The survey revealed that 224 (8.4%) of the 2682 participants suffered from RLS, with a 95% confidence interval (CI) from 7.35 to 9.45%.

The present study was conducted from September 2015 to November 2016 in the metropolitan city of Jeddah, Saudi Arabia. All RLS patients identified from the survey who were not lost to follow-up were contacted by phone and invited to participate. Signed informed consent form was obtained from the participants, who were then invited to the Sleep Problems Research Center at King Abdul Aziz University (KAU) Hospital for further assessment.

Patients with primary RLS were defined as those who met all five of the updated International RLS Study Group (IRLSSG) diagnostic criteria.\[[@ref19]\] Patients with secondary RLS were defined as outlined for primary RLS patients but included at least one known comorbid condition known to cause RLS, such as iron deficiency, anemia, uremia, peripheral neuropathy, multiple sclerosis, spinal cord pathology, or medications.

Data collection {#sec2-1}
---------------

Six trained physicians (3 males and 3 females) interviewed all participants. Each interview session consisted of the following: (1) a study questionnaire consisting of questions on baseline sociodemographic factors (age, sex, racial background, education level, occupation, monthly income, marital status, consanguinity, and smoking habits), medical history, and medications; in addition, a screening section consisting of the IRLSSG diagnostic criteria,\[[@ref19]\] the RLS Severity Rating Scale,\[[@ref20][@ref21][@ref22]\] and the Epworth Sleepiness Scale for daytime sleepiness\[[@ref23]\] was employed; (2) a physical examination that included weight, height, and body mass index (BMI) measurements in addition to a detailed lower limb examination for neurological, vascular, and musculoskeletal disorders; and (3) blood tests to determine complete blood count, electrolyte analysis, liver and renal function tests, bone profile, hemoglobin A1c measurement, thyroid function tests, an iron study, and Vitamin B12 assessment.

The original data collected divided BMI into 4 BMI categories -- underweight, normal, overweight, and obese -- but since the number of normal and underweight participants was very small, the data were analyzed based on BMI at risk for RLS cutoff categories: under and normal weight, BMI \<25 = no risk for RLS; overweight or obese, BMI \>25 at increased risk.\[[@ref24][@ref25]\]

The school employees who constituted the study population were classified according to their government jobs and required educational level into either teachers or service workers: the former required a university or postgraduate degree and the latter required a high school or lesser degree. The average monthly household income in Saudi Arabia, as reported by the general statistics authority in Saudi Arabia, was 10,723 SR in 2013 (the most recent update). The original data were categorized and collected as \<5000, 5000--10,000, \>10,000--20,000, and \>20,000. However, since there were no participants in the \<5000 or \>20,000 categories, the participants were divided and analyzed as below or above average (below or above 10,000 SR).\[[@ref26]\]

Data analysis {#sec2-2}
-------------

Data were entered manually and analyzed using Stata Version 13.0. Corp. 2013 (Stata Statistical Software: Release 13, Stata Corp. LP, College Station, TX, USA). All tests were two tailed, with a significance level (alpha) of \<0.05, and a 95% CI was calculated for the estimated scores. Quantitative data are described as means and standard deviations. Qualitative data are summarized as frequency distributions and percentages. Bivariate analysis using Pearson\'s correlation, independent two sample *t*-test and Chi-square test. ANOVA was used to compare means of the severity scores.

Univariate and stepwise multivariate logistic regression models were utilized to detect risk factors that were independently associated with primary RLS. The entry level was *P* ≤ 0.1, and the removal level was *P* ≥ 0.101.

This study conforms to the ethical standards of the Helsinki Declaration.\[[@ref27]\] Approval was obtained from the Research Ethics Committee at KAU Hospital. An invitation letter and an information sheet were provided to the participants, and written consent was obtained from all participants before participation in the study.

Results {#sec1-2}
=======

Seventy-eight participants were included in this analysis. Fifty patients (64.1%) were diagnosed with primary RLS, and the remaining 28 participants (35.9%) were diagnosed with secondary RLS. The patients\' flowchart is presented in [Figure 1](#F1){ref-type="fig"}.

![Descriptive flowchart of the restless legs syndrome cases](ATM-13-175-g001){#F1}

No significant differences were found between the primary and secondary cases in terms of mean age, BMI, water pipe smoking, consanguinity, occupation, income, or marital status. A significant difference in gender was noted. Most of the primary cases were males (35, 70%), and the secondary cases mainly consisted of females (25, 89.3%) (*P* \< 0.001). The difference in skin color was also significant; more dark- and black-skinned participants were in the primary RLS group (38, 76%) than in the secondary group (15, 53.6%) (*P* = 0.042). University and postgraduate participants were represented more in the primary RLS group (47, 94%) than in the secondary group (22, 78.5%) (*P* = 0.041). History of cigarette smoking was not significantly different between the two groups (*P* = 0.052). However, more current and ex-smokers were noted in the primary RLS group (15, 30%) than in the secondary group (3.0, 10.7%) \[[Table 1](#T1){ref-type="table"}\].

###### 

Demographic characteristics of the restless legs syndrome cases

![](ATM-13-175-g002)

Based on the participants\' medical history, there was no significant difference between the two groups regarding the incidence of diabetes, hypertension, arthritis, or varicose veins. However, four cases of hypothyroidism were present in the secondary RLS group, while no cases were found in the primary RLS group (*P* = 0.006). [Table 2](#T2){ref-type="table"} presents the clinical characteristics of the RLS cases.

###### 

Comparison of clinical characteristics between the primary and secondary restless legs syndrome cases

![](ATM-13-175-g003)

The results of the univariate regression demonstrated that RLS was significantly associated with male gender (odds ratio \[OR\] =19.44, *P* \< 0.001, 95% CI \[5.1--74.4\]) and dark/black skin color (OR = 2.74, 95% CI \[1--7.35\], *P* = 0.045). Multivariate regression confirmed the association of male gender with primary RLS after controlling for all other variables (OR = 14.53, 95% CI \[2.9--75\], *P* = 0.001).

Among the secondary cases, iron deficiency defined as serum ferritin \<50 ng/ml, iron deficiency anemia defined as serum ferritin \<20 ng/ml, and hemoglobin level \<12 g/dl were the two most common comorbid conditions associated with secondary RLS cases in our population. In addition, there were 2(4%) cases of peripheral neuropathy diagnosed based on history and physical examination. [Table 3](#T3){ref-type="table"} lists the comorbid conditions in the secondary RLS cases in the study.

###### 

Comorbid conditions causing secondary restless legs syndrome in our study population

![](ATM-13-175-g004)

The mean symptom severity score was significantly different between the primary (15.42± \[5.81\]) and secondary groups (18.75± \[5.43\]) (*P* = 0.0153). Analysis of the severity score categories revealed milder symptoms in the primary RLS patients than in the secondary patients, 26% versus 7.1%, while 42.9% of secondary cases were severe compared to only 20% in the primary group. This difference was statistically significant \[*P* = 0.035, [Table 4](#T4){ref-type="table"}\].

###### 

Comparison of the mean severity score according to the International Restless Legs Syndrome Study Group criteria between primary and secondary restless legs syndrome cases

![](ATM-13-175-g005)

Fifteen (19.23%) patients with RLS had an Epworth score ≥9, including 10 (20%) primary and 5 (17.86%) secondary cases. No significant difference was observed in daytime sleepiness between the primary and the secondary RLS groups (*P* = 0.818).

Discussion {#sec1-3}
==========

In this study, the numbers and percentages of primary RLS cases were approximately 2-fold greater than those of secondary RLS cases. Primary RLS patients were mostly male. In contrast, most secondary RLS patients were female. Male gender and racial background (represented by skin color) were the major risk factors for primary RLS. In contrast, the majority of secondary RLS cases were related to iron deficiency. No significant difference was observed in age, BMI, or other comorbidities between the two groups.

The primary and secondary RLS groups had similar mean ages (approximately 44 years). In general, epidemiological studies have reported that RLS may begin at any age, but most individuals suffering from RLS are over the age of 40 years.\[[@ref28][@ref29][@ref30]\] The age of onset in relation to etiology has been examined in only two studies. Both studies reported a similar age of onset for idiopathic RLS of approximately 33--35 years.\[[@ref31][@ref32]\] However, the age of onset for secondary RLS was 47.4 ± 5.3 years in the second study.\[[@ref32]\]

A significant gender distribution difference between primary and secondary RLS patients was observed. Most of the primary patients were male, in contrast to the secondary patients, who were mostly female. In addition, multivariate logistic regression confirmed the strong association between male gender and primary RLS, even after adjusting for all other demographic factors and comorbidities. Most studies on sex differences in relation to RLS were conducted on RLS cases in general. To our knowledge, the literature lacks any report on sex differences in relation to RLS case classifications. North American and European studies have reported approximately twice the prevalence of RLS in females compared to males,\[[@ref33][@ref34][@ref35]\] whereas Asian and Middle Eastern countries have reported either an increased prevalence in males or no gender differences.\[[@ref36][@ref37][@ref38]\] This diversity in the reported results may indicate that other genetic or environmental factors could potentially explain this gender difference. Indeed, some studies have reported that the different genders have different risk factors, according to subgroup analysis. Iron deficiency anemia and gastritis were the most frequent causes of RLS among females, whereas genetics, hypertension, and related neurological diseases were the main risk factors for RLS among men.\[[@ref39][@ref40][@ref41]\] Our study findings support the above statement, as we found an increased prevalence of primary RLS cases in males, which is presumably related to genetic factors, based on our finding of a significant difference in skin color (ethnic background) between the primary and secondary RLS cases. Furthermore, we reported an almost exclusive prevalence of secondary RLS in females, which is related mainly to iron deficiency.

The significant difference observed between primary and secondary RLS cases in terms of racial background, as represented by skin color, showed that more RLS cases with dark and black skin color were represented in the primary group than in the secondary group. Unfortunately, previous studies on the association of race and ethnic background with RLS are rare. Three studies found contradictory results. One study reported no difference in RLS prevalence between Caucasian and African-Americans,\[[@ref42]\] whereas two other studies confirmed differences in prevalence among different ethnic groups.\[[@ref25][@ref43]\]

We also identified a difference between the two groups in terms of smoking habits. The percentage of smokers was greater in the primary group than in the secondary group, but this difference did not reach statistical significance (*P* = 0.052). This finding is consistent with previously reported data, which have indicated that smoking is an independent risk factor for RLS.\[[@ref24][@ref44]\]

Clinically, no difference was observed between groups in terms of the following medical disorders: diabetes, hypertension, arthritis, and varicose veins. This is an interesting finding that supports previous reports regarding the true association between these diseases and secondary RLS. Studies strongly support that rather than the disease itself, the altered metabolic factors associated with these disorders, such as iron deficiency, anemia, uremia, peripheral neuropathy, and obesity, are the triggers for RLS in genetically susceptible patients.\[[@ref45][@ref46][@ref47]\] This finding may explain why some patients with these disorders develop RLS, whereas the majority of patients do not, and may also explain why no difference between the primary and secondary cases was reported in this study.

Iron deficiency and related anemia was the most frequent cause of secondary RLS in our study. Secondary RLS patients were mainly female. The pathophysiology of RLS is not well understood, but a low serum iron level is considered the primary pathological factor related to its development.\[[@ref14][@ref48][@ref49]\] Serum iron levels are lower in females than in males. Furthermore, the brain iron level is lower in adult females than in males,\[[@ref50]\] which may explain the increased prevalence of secondary RLS in females with iron deficiency in our study. Clinically, a dose--response relationship was noted between iron level and RLS symptom severity, with improvement of symptoms after iron supplementation.\[[@ref51]\] On the other hand, only two cases were found with peripheral neuropathy, which is a known cause for RLS.\[[@ref45]\] Moreover, although all 4 patients with hypothyroidism in the study population were in the secondary RLS group, thyroid disorders are not well known as being associated with RLS.\[[@ref45][@ref52]\]

Regarding disease severity, our study demonstrated a significant increase in symptom severity in secondary cases compared to primary cases, and as most of the secondary patients had lower serum iron levels than primary patients, this increase may be related to their iron deficiency status.

Finally, only a fifth of the study population had excessive daytime sleepiness as measured by the Epworth scale, including 20% of the primary group and 18% of the secondary group. Fulda and Wetter\[[@ref53]\] reported a similar percentage of daytime sleepiness in untreated primary RLS patients in a meta-analysis of all studies utilizing the Epworth scale. The percentage of daytime sleepiness among secondary RLS patients varies in the literature depending on underlying conditions, but the studies seem to agree on a lesser percentage in secondary cases than in primary RLS cases.\[[@ref54][@ref55]\] More studies are needed on this subject.

Conclusions {#sec1-4}
===========

To the best of our knowledge, this is the first study to compare the demographic determinants, risk factors, and comorbidities of both primary and secondary RLS in the same setting. Male gender and ethnic background play a role in the pathogenesis of primary RLS, whereas iron deficiency may be the main risk factor for secondary RLS, especially in female patients. Future large-cohort studies comparing primary to secondary RLS cases are needed to confirm these observations.
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